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When explosions have occurred in mines where rock dust has. been used to 
some extent, generally to a very. limited extent, the press has immediately 
characterized those mines as "rock-dusted," To persons familiar with the method 
of -rock-dusting, it is apparent that if rock-dusting is .done properly, if all mine 
surfaces are rock-dusted to within at least 40 feet of the faces of rooms and 
entries, and if the incombustible content of the dust is more than 65 per cent, 
there is little likelihood that an explosion of coal-dust will occur, The report 
that .an explosion has occurred in a "rock-dusted" mine immediately conveys to the 
mind of the alert safety advocate the information that the mine is inadequately 
rock-dusted or that ‘either dust sampling of the rock-dusted surfaces has not been 
.@one.or, if done, the mine has not been ee, with sufficient promptness, 


a ‘oan ate Collection. of Samples 


Collection of dint samples is. by no means “intricate, but. a, few simple rules 
‘must be kept in mind if the results are to be dependable. A sample must represent 
the true average conditions of the dust in the section. or zone in which it is 
taken,:and therefore the point at which the sample is to be collected must be | 
selected with care. During an'explosion much if not all of the dust on the ribs, 
roof, timber, and road in the affected regicn is blown into the air; the sample, 
therefore, should contain all loose dust and material on the surfaces to a depth’ 
of avout 1 inch, if that amount is present. If there is considereble sand locally 
along the track, care must be taken not to include enough of this material to 
vitiate the sample ané distort the results: however, if the sand is distributed | 
throughout the region being sampled it should be included, Dust should not be ~ 
Collected from recesses in the ribs, such as hitches: cut for timber, as the 
Character of the dust in such places is often different from that on the ribs 
proper. Samples should not be collected at points where the dusting machine has 
been loaded, or at a point where.the machine has stopped and discharged for a 
longer period than at other points on the.entry or in the rooms, In short, the 
sample must represent AVERAGE CONDITIONS, .and.if there is any doubt as to the 
character of the dust it is far better. to have too much combustibie matter than 
too much incombustible matter in the sale aa as it is best to err on the side of 
safety if it is necessary to err. | : a | 7 


1 The Bureau of Mines will welcome reprinting of this article, oat pene Ps that 
the following footnote acknowledgment be used; "Printed by permission of the 
Director, U. 8. Bureau of Mines, (Not subject to copyright. ie | 

ge Associate mii engineer, US. Bureau of Mines. | 
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Sampling stats ions 


To insure that the mine is well ee d, at may be advisable to divide it 
into sections or sampling zones. “Such zones may be divided into sections 500 feet 
long with a station aecanrinkels marked at 500-foot intervals: in any event the 
sampling -stationsshould not be more than 1,000 feet apart. A sample, representa- 
tive of average conditions, should be ‘collected in each such zoné about once a 
month. | 


Frequently samples of dust are collected on the haulage roads only and no- 
where else; it is important that samples be collected on all entries, on all air 
courses, and in rooms that are rock-dusted, It is advisable in collecting samples 
to take them at points approximately opposite on all:entries ina set; this is 
important. In 4 mine where a recent disastrous explosion took place some of the 


haulage roads were coated with rock-dust, but in these sections the explosion was 


propagated along the adjacent untreated entries. Even if the trackless entries. 
are rock-dusted, there is a tendency to disregard all but haulage roads when . 
samples are taken, I7, whenever a sample is collected from the haulage road, 
samples are also taken from the adjoining parallel entry or entries. at a point or 
points approximately opposite the place of taking the haulage entry sample, a 
definite check is obtained on the dust conditions at that part of the mine. As 
the trackless entries do not have much dust carried into them, experience may show 
that’ sampling’ once every three months may be frequent enough,: On the other hand, 
the return air course in sections where mechanical loading machines are operated 
running dry, there is likely. to be much fincly divided settled dust and there is 
frequently need of sampling every two weeks. As an example, a sample of road dust 


: was collected 55° ‘feet outby the face of an entry in which the coal was: loaded 
mechanically, about: ‘a week after the entry (trackless and on the return air) had 


been rock-dusted, The coal-dust had settled thickly on the floor but. when this 
black covering was brushed ‘away, a layer of. rock-dust more than a. quarter of an 
inch thick was found benéath; when the sample was analyzed, the incombustible con- 
tent was found to be but 56 percent, Therefore particular attention. should be 


given to such special POnASt Loney and sei came ae be collected as often as 


nece ssary. 


| “Kina of Samples to collect: 


For regular mine sampling: there are. me iets of dust samples:. the rib 


and roof sample and the road sample. There is often not enough dust. on the roof 


to make a sample, for testing, so that the rit and roof dust is usually combined 


in one sample, The road dust should be sampled-at the: same point where the rib 

and roof dust is collected and the two ‘samples should be kept separate.. If there 
is much timber in a room or’ent'ry, a sample should also be taken by brushing all 
of ‘the dust from -_ pore and c¥ossbar (if this “systam of ne is employed). 


It is ee that ‘tl: timber dust he ‘sampled, for the dust floating in 


the air settles on the top and sides: of crossbars and on the sides of posts. The 


float dust is extremely finely divided, hence is the most explosive. size of coale- 
dust found in mines, ‘The dust settling on the roof and: ribs” is often fine, rang- 
ing from 20 to 40 or more per cent through é a, 200-me sh sieve; of all. mine. aa 
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this is the most easily rai sed into a cloud in an explosion, therefore knowledge 
of its quantity and composition is essential in coal-dust explosion prevention 
methods. 

The dust on the floor. is, a8. a. mie, ‘coarser than that on the ribs ‘and 
roof; At is also mixed with larger picces of coal and rock; the finer dust is 
caused to work toward the bottom of the accumlation of coal and waste material 
by the vibration from the traffic on haulage roads. In the average mine there is 
at least ten times as much dust on the floor as on the ribs and roof. Consequent- 
ly, in. order to be able to judge accurately the condition of rock-dusting, the 
road~dust sample should be kept separate from the rib. and roof dust sample; this 
is an important point very generally missed in dust samling as to ascertain ex- 
plosibility conditions, It has been observed that many men in collecting | | 
peripheral samples, including dust from roof, ribs, and floor, take only the sur- 
face of the road dust, hence are likely to fail to include much material likely 
to participate in an explcsion should one occur; moreover, there are numerous 
other discrepancies resulting Fuh this type of sampling. 


The fvcllowing tabl e compares the percentages of dry incombustible in dust 


samples collected. from ribs and root and Toad with samples collected from the 
ont, ire periphe Ys 


Table 1. _ Comparison of standard Bureau of Mines = of 
Samp Line dust with bore rat method of sampling | 


Samples Dry ‘Incoubustible, per cent 


Test 4 
Rib and roof dust sample . = 
Road dust sample .......06 | 34 
Unweighted average .......6 -|. 61 : 
33 


Peripheral sample ........ 


_ The unweightéd average: shows the averzge of the rib, roof, and road. dust 
samples, if:the same weignt of'material were collected in each sample. This is 
not the true average but would be the average if the peripheral sample were taken 
to an equal depth from the ribs, roof, and road. In test 1 the road dust contains 
about a third ds much incombustible matter as the rib and roof dust sample, and . 
the unweighted average is 62 per cent; however, the peripheral sample contains 43 
per cent, showing that more road.dust than rib and roof dust has been collected. . 
Actually, the: sampler collected a thin coating from the road, so that the incom- 
bustible matter approaches the unweighted average more closely than any other. - 
peripheral sample, Even though a thin coating was collected from the rib, the. 
excessive amount of road dust affects the sample. The average dust sample from 
the ribs and roof weighs 50 to 100 grams, whereas the dust from the road weighs 
from 500 to 1,500 grams; the effect of such large quantities of road dust on the 
peripheral samples is shown in tests 2 to 4 inclusive. The larger percentage of . 
incombustible matter in the road dust than in the peripheral samples in tests 2 
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and 4 is probably due to the fact that the two samples vere taken adjacent to 
each other, end a slight differencée:in the composition of the dust is to be exe — 
peated. In all of the other peripheral samples the incombustible Gontent is. _ 
approximately the same as in the road-dust samples, In the above iLluatrations : 
the combustile content is high in the road dust; hence, from the results of the 
peripheral samples, redusting would’ undoubtedly oe done immediately, yet on the 
other hand if the entry were little used and the road dust. were high in non- 
combustible material, the ribs might be suff iciently combustible to propagate an: 
explosion. Theréfore , it is readily seen that a-periphoral sample does not give: 
a true indication of the effectiveness. of rock-dust in. rendering inert the coal- 
dust on all surfaces of an entry or room, and to obtain-the true perspective of | 
the effectiveness of the rock-dusting the road dust must. be’ sampled separately. | 
from the rib and roof or the timber, Test cata, which have not been confirmed, 
appear to indicate that less inert matter is required in. road dust than in rib 
and roof dust to prevent propagation of an explosion, If this is. the case, bes 
peripheral sarples can not truly indicate the Tae ot " redusting. | : i. ie 


In a study of the explosibility of coal-dust, H. P. Greenwald says on 
page 20 of Technical Paper 386, "Explosibility of coal-dust from four mines in 
Utah": "When there is a strip of more or less pure ccal dust on the floor in the 
center of the entry (as from spillage) this strip mist receive special considera- 
tion. Well rcock-dusted ribs will not take care of it, and unless rock-dust can b 
placed on overhead timbers or projections extending entirely across ‘the entry, th 
center strip must be treated separately." It is therefore important to know the 
composition of the road dust, and this is accompli shed bil taking road dust sample 
separately from the rib. and roof dist. | 

i 


How to collect anus + semmles 


Having, salaubed a, point that appears to be. repredentative of the eae con 
ditions in a zone, the samples is i as follows: | 

All of the loose cust to a depth of 1 inch is. taken ina strip 6 inches’ 
wide on the. floor from rib-to rib. The material is screened through a 10-me sh - 
sieve, and if there is more.dust than the cortainer will hold, the sample is plac 
on an oilcloth and the dist: is mixed thorougily. The “best metnod of mixing is to 
roll the dust frem end to end of the otlcloth or. canvas: akternately, taking care 
that the dust does not slide instead of rolling. This” ‘is ‘done by grasping the | 
lower right-hand corner: and the upper left-hand corner’ on the right side and the 
left side of the oil cloth or canvas, then rolling the dust: from the rigut to the 
left and from left ‘to right; with the fingers under the cloth, the right hand is 
slid to the upper right corner and the left. hand. to the: lower left corner and the 
rolling is repeated; the above process is. repeated until the dust is thoroughly 
mixed, The sample is then coned and quartered until all ‘the. remaining dust can 
be placed in the sample container, which in Bureau of Mines work is a. galvanized 
iron can with screw cover that can roe * be nade ee i aaa 
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The rib and roof dust sample is collected by taking all of the dust (un-. 
less more than 1. inch thick) from oneor more strips 6 inches wide on the roof and 
ribs; generally several 6 inch strips must be sampled, and it is important that 
the approximate area sampled should be recorded,:. As the finest dust is generally 
found on the ribs and roof, the greatest care should be a to prevent the fine 
dust from being dislodged and blown away by the. air current.: Holding a piece of 
brattice cloth or a.coat between the moving air, currents and the collector reduces 


the loss, This poe should be a ere whe 1 ae dust from 
timber, | | | 


Types of Sampling Equipment 


. The Bureau of Mines uses-the "scoop-and-brush" method of collecting dust 
samples. ; A metal. scoop, 6 inches wide, a 3: inch paint odrush, a. sizing screen, 
and a piece of oilcloth comprise the outfit. One type of scoop: has a 10-mesh © 
screen built: into it, the undersized or through 10-mesh material falling into a 
compartment below; in one. corner of this compartment is an opening 1 inch square 
fitted with a rubber stopper which is removed when the dust is to be poured out. 
The scoop most frequently used is constructed of 20-gauge galvanized iron and is 
@ inches wide and 3g inches deep. A telescopic screen. box, developed by tne _ 
Bureau of Mines, is.8-5/8 inches square. The bottom is made of 20-gauge galvan- 
ized iron. The inner box is 8 inches square and fits into a groove of the outer 
box when used as a screen. ‘The inner box is also grooved to allow it to fit into 
the outer box when closed. ‘The bottom o£ the aa séction is a'10-mesh screen. 


“Then this type: of collector ta used, it is advisable to oeaxt at the roof 
and brush a G inch strip from the roof to the floor. In this method any dust 
loosened. falls on the ledges or projections on the ribs and is recovered as the 
sampling proceeds towards the bottom. The scoop is light and easily handled and 
being small is readily thrust into seid icedaaane in the ribs or foof. The sides 
are high enough to prevent the air current from blowing the fine dust from the 
scoop. As the scoop, brush, and oilcloth fit into the inner box, the outfit is 
‘only 8-5/8 inches square and 2 inches deep when ready for carrying. One of the 
objections frequently expressed is the probability that much of the very fine 
dust will be blown away when brushed from the rib. When sampling dust in rock- 
dusted zones, the rock-dust is finer than most of the coal-dust, and the amount 
‘by: woigkt actually blown away does not materially affect the results in. testing, 
Moreover, since it is principally rock-dust that is‘lost:to the sample, it tends 
to lend a factor-of safety to the results, as a low incombustible content as 
shown by analysis of the sample taken will cause the one sampled to ~~ _ 
redusted, | | 


Vacuum collectors have oe tried in some ore with the object of obtain-~ 
ing all the dust in high velocities of air and to obtain a sample quicker than . 
with the brush and scoop, These results have not been realized as far as is 
known. Tests made with a certain type of vacuum colliéctor and with the scoop and 
brush outfit in high, méditim, and low air’ velocities show that the brush on the’ 
nozzle’ of the vacuum collector on the machine used distodges practically as much 
dust | as ‘the — and chae: the sii is little a —_ eee: than with ane Ss 
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scoop and brush, ' The necessity of removing the dust bag, turning it inside out _ 
and then trushing the adhering dust into the screen’ ‘probably Causes a greater - 
loss of fine dust in the vacuum method than is ‘found’ in the standard bureau 
method, The vacuum process tried-also. reduces’ the ‘speed of sampling. If the | 
coal surface is smooth and dry,'a sample may be collected rapidly with the’ 

vacuum collector; this is true also: with the ‘stancard methed; if the rib is’ ‘damp , 
the nozzle on the vacium .collector. tends to clog and greatly. retards the sampling; 
on the floor, it is difficult to takei.a sample without clogging the nozzle. of the 
collector, especially. when the. dust. is thick and must be sampled to a depth of © 

1 inch, 


The recent observations on tests made with a vacuum collector were made 
with an outfit consisting of a small vacuum cleaner, a 3-foot section of hose, 
and the ordinary upholstery. brusheg, in. Which 8-mesh_ screens had been placed. At 
the same time that samples were. being Collected with the vacuum cleaner, en 
cate samples were taken with the standard ‘scoop and brush, The resultis of. | 
volumeter determinations of. the oF seperate tb Te ‘matter in the samples are . ——_ 
in Table 2 following: | noe os = : 


& 


‘Table Be ~ Detemni ers of d ary ‘inedmbustible matter in a = " e 
 dust_s: samples, as gathered by vacuumacoLiector ie tee 
6258 208 BY Sscopzand—bmigh ‘methods. 


— ‘Scoop and | Vacuun collec - Kind of 

brush method | __ tor method __ dust 

_— ele ‘: Rib and roof. 
Road. . 


Rib and» “— 
Road. — | | 
Rib and roof, « 

Road “Q amp 1 Aa 


It is readily seen that the fi rst four ee check within the Limite of 
error of the volumeter method of making the determinations (the voluneter, is 
accurate to within about 3 per cent, but. if samples are from the - “Same mine and | 
the order of 1 per sank, In sample No. 5 the. difference” is 115 the staan 
of this wide variation probably lies in the failure properly "i clean the bag of 
the vacuum collector, so that the fine combustible dust in the preceeding road- 
dust sample (No. 4) undoubtedly affected the: anions rib-dust sample. 


In collecting Satiple l, with. the vacuum, collector; the nozzle became 
Clogged and it required four minutes longer.to take: the’ sample than with. the 
scoop and brush; it required about 9 minutes. longer -to- gather the road—dust, : 
Sample with the collector than with. the scoop .and brush; In general it. required: 
from four to 10 minutes longer to callect samples with ‘the collector. bécause of 
the time necessary to connect the mechanism to the source of power and time lost 
in the clogging of the nozzle, even when the dust appeared dry to visual 
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observation. It is interesting to note that in a mine which is apparently dry, 
the rock-dust on the rib of the chain pillar is usually dry, but the lower part 
of the rib on the solid or barrier pillar side of an entry, is as a rule dem to. 
moist. This doés not prevent sampling with the scoop and brash, but it does 
greatly retard sampling with the vacuum collector. Frequently the road dust is 
decidedly damp to ener even ors and sad ana practically prevents 
vacuum sampling. 7 an | a 


At the present time the scoop and brush shia tbeoalie ‘of. eres appears to be 
a quicker and more convenient method of sampling dust in rock-dusted mines than 
the vacuum collector as-developed to date, The disadvantages of the present - 
vacuum method are: The nozzle clogs easily, due probably to the lack of ‘enough 
suction by the machine to clear the nozzle of dust, if coarse or damp; the outfit 
is bulky, heavy, and cumbersome; the necessity of using bare-wire connections 
makes its use inadvisable from. the standpoint of safety and even if this feature 
is not considered, it is impossible to a ial many entries and rooms in ween 
there are no electric power: wires, - | z tee 8 


‘Identification 6f samples. - 


The’ person’ entvasted with collection’ of dust weiolies should carry a note- 
book and some type: of sample identification cards. The sample containers, which 
should be large enough to hold sufficient dust (about 50 to 60 g.) for making at 
least two deterninations with a volumeter, should be distinctly marked with a 
number or with similar means of identification, The number of the sample can, 
the date, the name of the collector, the point at which the sample was taken, the 
kind of dust (rib and roof, timber, road etc.), and remarks as to special condi- 
tions, such as wet, moist, dry, road recently cleaned, and similar information 
should be entered in the notebook. The sample identification card should also 
contain the number of the sample can, the date, the name of the collector, the 
tocation at which the sample was taken, and the kind of dust. The card is then 
piaced in the container. When the sample is ovened in the laboratory or wherever 
the samples are to be analyzed, the information on the identification card should 
be compared with the record in the notebook, and the container number should be 
compared with the number on the caré. These precautions will prevent samples from 
becoming mixed. : 


Recording data 


Permanent records should be kept of all dust samples and the percentages 
of incombustible matter in them, It is recommended that a book be provided in 
which such a record can de kept. The information in the notebook should be trans- 
ferred to the permanent record book, and the volumeter determinations or chemical 
or other analyses should also be placed in the book. Many of the more progressive 
Coal companies keep up to date a map at the mine and in the office of the safety 
director showing tie extent of the rock-dusting and the percentage of dry incom- 
bustible matter at each point from which a sample has been taken, Moreover, as 
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soon as. the samples aré.analyzed, the results are typed and the report sent to 
the mine superintendent and to the goneral superinténdent:or safety director. 
This system is highly commendable. and should be used. at er mine where —— 
Gusting is done. | | 


-” Conelusions 


Rock-dusting is recommended not only because it renders the coal-dust 
inert to explosibility but also because. the noncombustible condition ddes not 
change rapidly in character,,. as is. the case with water; but to obtain the full 
benefit of this explosion-prevention method the dust: mst be sampled periodically 
preferably monthly, to give a check on the average condition of the rock-dust. 

The periodical samples should be collectéd from at ‘least one representative 
point-in zones not over 1,000 feet long, on all éntries, and in rooms. . The Yoad- 
dust should be sampled separately from thé rib and roof dust or timber dust. The 
dust should’ represent average conditions and should not be vitiated by unusual: 
conditions. The scoop and brush method used by the Bureau of Mines. for collect— 
ing samples is recommended, but any method that will obtain representative 
samples may be employed, All samples should.be properly identified, so ‘that 
after determinations are made, the results can be entered as a permanent record; 
Copies of the results should also be sent.to the mine superintendent, the 
general superintendent, and to. the safety. director. If these precautions are 
taken to insure the proper incombustible content of the mine dusts, and if rock- 
dusting is carried out as recommended by the Bureau of Mines, all. coal mines 
should be immune from extended coal-dust_ explosions, : : 
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